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Abstract
Introduction. Infectious diseases caused by Streptococcus pyogenes,
a member of the group A Streptococci (GAS) are among the most
common life threatening ones. Patients with GAS infections
have a poor survival rate. Cellulitis is a severe invasive GAS in-
fection and the most common clinical presentation of the dis-
ease associated with more deaths than it can be seen in other
GAS infections. According to the literature data, most cases of
GAS toxic shock syndrome are developed in the puerperium.
However, there are two main problems with GAS infection in
early puerperium and this case report is aimed at reminding on
them. The first problem is an absence of awareness that it can
be postpartal invasive GAS infection before the microbiology
laboratory confirms it, and the second one is that we have little
knowledge about GAS infection, in general. Case report. A 32-
year-old healthy woman, gravida 1, para 1, was hospitalized three
days after vaginal delivery with a 38-hour history of fever, pain
in the left leg (under the knee), and head injury after short pe-
riod of conscious lost. Clinical picture of GAS infection was
cellulites. Group A Streptoccocus pyogenes was isolated in vaginal
culture. Rapid antibiotic and supportive treatment stopped de-
velopment of streptococcal toxic shock syndrome (STSS) and
potential multiorganic failure. Signs and symptoms of the infec-
tion lasted 25 days, and complete recovery of the patient almost
50 days. Conclusion. In all women in childbed with a history of
fever early after delivery, vaginal and cervical culture specimens
should be taken as soon as possible. Early recognition of GAS
infection in early puerperium and prompt initiation of antimi-
crobial drug and supportive therapy can prevent development
of STSS and lethal outcome.
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Apstrakt
Uvod.  Infekcije koje  izaziva  Streptococcus pyogenes, predstavnik
grupe A streptokoka (GAS), spadaju među one koje mogu da
ugroze život. Bolesnici sa razvijenom  infekcijom izazvanom
GAS imaju  nisku stopu preživljavanja. Celulitis je ozbiljna, in-
vazivna GAS infekcija. To je najčešća klinička prezentacija
GAS infekcije sa češćim smrtnim ishodom u odnosu na ostale
GAS infekcije. Prema podacima iz literature, najveći broj slu-
čajeva toksičnog sindroma u sklopu GAS infekcije razvije se u
puerperijumu. Postoje dva problema vezana za GAS infekcije
u ovom periodu, pa je i cilj ovog prikaza bio da se na njih, još
jednom, podsetimo. Prvi problem vezan je za lekare koji naj-
češće nisu svesni da se radi o invazivnoj GAS infekciji,  pre
nego što im mikrobiološka laboratorija to ne potvrdi, dok se
drugi odnosi na, generalno, slabije znanje o GAS infekciji.
Prikaz bolesnika. Bolesnica, stara 32 godine, prvorotka, hos-
pitalizovana je trećeg dana posle porođaja zbog febrilnosti koja
se održavala 38 sati, bola u levoj potkolenici i povrede na glavi
koju je zadobila u toku kratkotrajnog gubitka svesti. Klinička
slika GAS infekcije bio je celulitis. Streptococcus pyogenes grupe A
izolovan je u kulturi vaginalnog brisa. Brzo uključivanje antibi-
otika i suportivne terapije sprečilo je razvoj streptokoknog to-
ksičnog šok sindroma (STSS), kao i potencijalnu multiorgan-
sku disfunkciju. Znaci i simptomi infekcije bili su prisutni 25
dana, dok je potpuni oporavak bolesnice trajao gotovo 50 da-
na. Zaključak. Kod svih porodilja koje su febrilne nakon po-
rođaja, trebalo bi što je pre moguće uraditi kulturu iz vaginal-
nog i cervikalnog brisa. Rano prepoznavanje GAS infekcije i
brzo započinjanje antimikrobne i suportivne terapije može da
spreči razvoj STSS i, posledično, smrtni ishod.
Ključne reči:
streptococcus pyogenes; infekcija, puerperijum;
celulitis; šok, septički; dijagnoza; lečenje lekovima;
lečenje, ishod.
Introduction
Group A Streptococci (GAS) cause infections of pub-
lic health meaning. Clinical picture varies from local infec-
tions such as pharyngitis or vaginitis to severe invasive
GAS cellulitis, meningitis, myositis and, even, multior-
ganic failure as streptococcal toxic shock syndrome (STSS)
or necrotysing fasciitis (NF) 
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by the group A Streptococcus pyogenes, known as “flesh
eating bacteria”, are among the most common life threat-
ening ones. The presence of bacterial egzotoxyns in blood
can cause generalized intoxication and shock syndrome
with cytotoxic effect and fatal outcome within 48–96 hours.
Bacteriemia occurs in only 0.3% of febrile patients
 1, 2, 4.
Besides fever, hypothermia, hypotension, tachycardia, hy-
poalbuminemia, oliguria can be observed and have to be
carefully monitored
 1–3, 5–8.
Literature data suggest that letal outcome is possible
within 30 days from the confirmation of Streptococcus py-
ogenes presence in any culture specimen. Good prognosis of
GAS infection depends of early recognition and intensive
antimicrobial and supportive treatment which must last until
signs of the infection are completely retired. Extremities,
trunk and pelvis are most often GAS infected. Cellulitis, an
invasive GAS infection, is the most common clinical pres-
entation of the disease. Compromising subcutaneous tissue,
fascia and adipose tissue it is associated with serious sequels
and more deaths (30%) than other GAS infections
 1–3, 9–11.
Thirty-day survival after a positive culture specimen has
been confirmed is significantly reduced among patients in
whom the developed STSS and 26% of these patients die
with a day of specimen collection
 1, 2, 8.
Severe pain may be the only early symptom of strepto-
coccal myositis and cellulitis. According to the literature
most STSS develop in puerperium within 42 days
 1, 2, 6.
There are two problems with GAS infection, and this
case report is aimed at reminding on them. The first problem
is the absence of awareness that it can be postpartal invasive
GAS infection before the microbiology laboratory confirms
it. The second one is that we have little knowledge about
GAS disease, in general
 4, 9.
Case report
A 32-year old woman, gravida 1, para 1, hospitalised
on the day 3 after delivery with a 38-hour history of fevers
(38–40.3ºC), and pain in the left leg under the knee. There
were no edema, redness or visible skin abrasions or minor
local trauma on the left leg. Also, the patient had a head in-
jury in occipital region that she did not mentioned because
she hardly remembered what had happened during a period
of mental changes when she had  felt down. Head injury was
discovered during the external examination (3 sutures
placed). Her pregnancy and labour were uneventful prior to
these symptoms.
On the hospital day 1 her blood pressure and pulse were
100/65 mmHg and 130 beats/minute, respectively. Labora-
tory values included white blood cell count of 20.3 × 10
9/L,
hematocrit of 33%, platelet count of 215 × 10
9/L, and C re-
active protein (CRP) of 459 mg/L (referent value 0–5 mg/L).
Hypoalbuminemia was also associated with the mentioned
laboratory values. Blood, vaginal and cervical culture, uri-
nalysis, and urine culture were performed before the antibi-
otic treatment. This is a part of standard procedure in patients
in puerperium with more than 24 hours of faver history.
Antibiotic (ceftriaxon 2 × 2 g intravenously), albumin,
and electrolyte solutions containing salts were administrated.
During the first 6 days 6 liters of electrolyte solutions were
given. There were no changes in systolic blood pressure. Re-
nal function was not compromised.
On the hospital day 2, body temperature of the patient
was 38–39.2ºC.  The patient had more intensive pain along
the whole left leg followed with edema and redness. Because
of intensive pain in the left leg with limited mobility the pa-
tient was examined by vascular surgeon. Thrombophlebitis
and deep venous thrombosis were excluded. Unilateral cel-
lulitis cruris was confirmed. The skin was without abrasions.
There were no clinical or laboratory data for STSS (not for
organ damage, including renal failure, adult respiratory dis-
tress syndrome, disseminated intravascular coagulation and
serious mental changes). Blood pressure was 110/65 mmHg,
white blood cell count had decreasing rate (14.0 × 10
9/L),
while CRP was increased (463.7 mg/L).
On the hospital days 3–4, two blood cultures were
negative for GAS. Also, skin, throat, cervical and urine cul-
tures were negative for GAS. Vaginal culture was positive
for the group A Spreptococcus pyogenes, sensitive to ceftri-
axone and clindamycin.
As above mentioned, ceftriaxon was administrated (2 ×
2 g, intravenously) on the hospital day 1, then continued in a
dose of 2 g, daily. Clindamycin (3 × 300 mg, intravenously)
was added to the therapy on the hospital day 3. Blood pres-
sure was 115/70 mmHg, white blood cell count and CRP had
decreasing rate (12.4 × 10
9/L, and 382.9 mg/L, respectively).
Throat and chest exams were done and no pathological
changes were confirmed. Repeated exam of the skin culture
remained negative.
After 6 days of the antibiotic treatment redness, edema
and pain were localized under the knee with a limited mobil-
ity of the left leg. These changes had slow regression during
next 20 hospital days. White blood cell count showed de-
creasing rate to 7.7 × 10
9/L, as well as CRP which started to
decrease significantly after the hospital day 11 (109.3 mg/L).
Repeated exams of vaginal and cervical cultures remained
negative.
On the hospital day 9 localised painful redness under
the left knee stayed unchanged (Figure 1). Blood pressure in-
creased to 165/95 mmHg. Antihipertensive therapy was ad-
ministrated during the next two weeks and blood pressure
was normalised. The patient had problem with high pressure
during the last trimester of pregnancy. Hypotension during
the first days of hospitalization was one of the early symp-
toms for invasive streptococcal infection. Body temperature
remained at 37.4–37.8ºC in spite of antibiotic treatment
given according to the antibiogram.
From the hospital day 10 meropenem (3 × 0,5 g, intra-
venously) and vancomycin (2 × 1 g, intravenously) were
administrated instead of ceftriaxone and clindamycine.
Also, vancomycin was administrated orally (125 mg, daily)
to prevent pseudomembranous enterocollitis.  Two days
after, her body temperature was 37.2ºC. The patient was
subfebrile until the 25th day of hospitalization when the
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Fig. 1 – Localized painful redness under the left knee on the
hospital day 9
Pain and redness withdrawed on the hospital day 26.
Edema lasted 10 days more (Figure 2). Walking was nor-
malized after edema withdrowal (Figure 3) and under the
professional controlled exercises which lasted two weeks.
From the beginning of the disease to the complete recovery
of the patient, the treatment lasted almost 50 days.
Fig. 2 – Edema of the left leg 30 days after GAS infection
beginning
Fig. 3 – Normal appearance of the left leg in the patient after
edema withdrowal
Discussion
The most common initial symptoms of streptococcal
infection are pain and fever, followed with nausea, vomit-
ing and diarrhea. Severe pain may be the only early symp-
tom for streptococcal myositis and cellulitis. Bacteriemia
occurs in only 0.3% of febrile patients. GAS bacteremia is
rare event among persons 14–40 years old, but puerperal
sepsis account for most bacteremia in this age group. In-
fection usually involves one extremity. Twenty percent of
patients have an influenza-like syndrome. Confusion is pre-
sent in 55% of patients, and some of them can in to a coma.
Necrotizing fasciitis or myositis is present in 70% of pa-
tients, and a diffuse scarlatine-like erythema in 10% of pa-
tients
 1–3.
The nature of Streptococcus pyogenes infection can be
dramatic and severe. The most common early clinical signs
of soft tissue infection in puerperium are fever, strong pain
or/and localized erythema. Also hypotension, hypotermia,
hypoalbuminemia, hypocalcemia, mild leucocytosis, in-
creased serum creatinin, need serious diagnostic and treat-
ment approach. Specimens have to be collected from the va-
gina (in puerperium), nose, throat, and skin. Urinalysis,
urinoculture, and hemoculture, also have to be done. Strepto-
coccal infections and sequels treatment and recovery can last
more than 4 weeks
 1–4.
The presented patient had the history of 38-hour fever,
pain, hypotension, hypoalbuminemia and conscious lost with
head injury in a short period before the hospitalization. Also,
there was no visible tissue trauma before cellulitis devel-
oped. The full recovery of the patient lasted 50 days.
Puerperal GAS infection can appear as cellulitis within
42 days after delivery. According to the reported results in
literature, cellulitis, the most common GAS infection, has
been associated with more deaths (30% patients) compared
with other forms of the disease. Survival during 30 days after
positive culture confirmation has been significantly reduced
among patients in whom STSS developed, and approxi-
mately 28% of these patients have died within a day of cul-
ture specimen collection 
1–6.
Numerous GAS infection cases develop within 24 to 72
hours after minor nonpenetrating trauma prograding to se-
vere septic shock syndrome with hypothermia, hypotension,
multiorganic failure, disseminated intravascular coagulation
and death
 9–11. Rapid antibiotic and supportive treatment has
a great impact on GAS infection outcome. A number of
studies show that penicillins and cephalosporins have proven
efficacy in treating of GAS infections. According to investi-
gations showing penicillins failure in the presence of numer-
ous streptoccoci and that serious GAS infections treated with
penicillins respond less well to them and are associated with
high mortality and morbidity rates, cephalosporins and clin-
damycin have become antibiotics of choice. Cephalosporins
have proven efficacy in cellulitis treatment caused by Strep-
tococcus pyogenes
 2, 4–6. Our results in preveting STSS de-
velopment in this case confirm it. Beta-lactam antibiotics
continue to be very effective for GAS infections because of a
prolonged effect after treatment and very rare resistancy 
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However, prolonged treatment of sequels may need the use
of other antimicrobial drugs as we done in this case adminis-
trating meropenem and vancomycin.
Conclusion
In all women in childbed with a history of fever early
after delivery, vaginal and cervical culture specimens should
be taken as soon as possible. Early recognition of group A
Streptococcus pyogenes infection or GAS invasive disease
according to microbiology confirmation and prompt initia-
tion of antibiotic and supportive therapy are very important
in prevention of developing STSS and fatal outcome in these
patients.
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